This paper examines the influence of corporate social responsibility (CSR) on the performance of Australian Real Estate Investment Trusts (A-REITs). Rolling regressions are estimated to establish the risk-adjusted performance of low, average, and high-rated CSR A-REIT portfolios over time. We find that the low CSR A-REIT portfolio mostly outperforms its counterparts. However, while the average and high CSR A-REIT portfolios deliver increased risk-adjusted performance over the sample period, the opposite is observed for the low CSR A-REIT portfolio. Due to the uptake of CSR activities and changing risk factor loadings, our results suggest that the gap in performance between lower and higher-rated CSR A-REITs appears to be closing.
INTRODUCTION
Australian Real Estate Investment Trusts (A-REITs) are professionally managed listed investment vehicles that pool unit holder and borrowed funds to invest in incomegenerating properties (e.g., commercial, office, retail and residential) (Westermann et al. 2017a (Westermann et al. , 2017b . As the largest property investor in Australia, with over USD$130 billion in total assets, more than 2,000 institutional-grade properties and 50 per cent of total property fund assets under management, A-REITs play a significant role in Australian and global financial markets (Newell 2013 , Westermann et al. 2017a , 2017b .
For instance, as of 4 July 2017, the A-REIT market comprised 78 listed A-REITs with a total market capitalisation of approximately USD$110 billion, representing 90 per cent of listed real estate in Australia and 8.2 per cent of the S&P/ASX 300 index (Capital IQ 2017) . Relative to the market capitalisation of the global REIT market (approximately USD$1.3 trillion), this sees A-REITs being the second largest and one of the fastest growing REIT markets in the world (Capital IQ 2017 , EY 2016 . Further, their income tax exemption, high liquidity and diversification, low transaction costs, and high yields, make A-REITs popular among conventional and socially responsible investors alike (Newell 2013 , Westermann et al. 2017a , 2017b .
In recent times, environmental, social and governance (ESG) factors within the A-REIT sector have been driving strong commitment to corporate social responsibility (CSR) (Bauer et al. 2011) . A-REITs, like most large organisations, commonly claim that they are motivated to balance the triple bottom line, i.e., generating economic profits, while simultaneously contributing to a more sustainable future (Ferrell et al. 2016) . For example, Stockland Corporation Limited (2017, para's 1 and 3) was founded on the idea "that business has more to offer society than profit alone" and aims to deliver shared value; that is, "deliver economic value in a way that also creates value for society by addressing its needs and challenges". Similarly, the GPT Group (2017b, para. 9) claims that: "At GPT, the voice of stakeholder communities and the needs of today's and future generations are at the heart of our decision making. Our key decisions across investment, development and operations recognise the interdependence between environment, people and economics". GPT (2017a) also emphasises that while considering their ESG impact, they must create economic value for their business and investors.
However, do CSR activities actually have a positive effect on investor wealth maximisation? Although the literature indicates that corporations can improve their financial performance by improving their social performance (Orlitzky et al. 2003) , there has been limited empirical research conducted on the relationship between CSR and riskadjusted returns of REITs, particularly in Australia. Thus, it is important to gain a better understanding of this relationship and estimate the potential risk-adjusted returns associated with investing in CSR A-REITs (Westermann et al. 2017a (Westermann et al. , 2017b .
Motivated by the work of Westermann et al. (2017a Westermann et al. ( , 2017b , this study stems from recent concerns surrounding the meteoric rise of the Australian property market, along with A-REITs' commitment to CSR and their ability to produce above-average riskadjusted returns during crisis periods and over time. Using overall CSR ratings and endof-month total returns, this study examines whether conventional and CSR A-REITs outperform the Asian-Pacific market (excluding Japan) between January 2007 and December 2016. By constructing an equally-weighted standalone A-REIT portfolio and sub-set portfolios based on CSR ratings and employing rolling 36-month four-factor regressions, our study estimates the impact of CSR activities on the risk-adjusted return performance of A-REITs. To account for the impact of the Global Financial Crisis (GFC) on A-REIT performance, a dummy variable is added to our model. Given the uncertain effect CSR has on the performance of A-REITs, and in-line with the efficient market hypothesis (EMH) and agency view on CSR, it is hypothesised that conventional and CSR A-REITs do not produce larger risk-adjusted returns than the broader market (Westermann et al. 2017b ).
The remainder of this paper is structured as follows. Section 2 provides a brief review of the literature and develops the research hypotheses. Section 3 establishes the data and methods employed. Section 4 presents the empirical results, while key findings are summarised in Section 5, along with implications of the findings and recommendations for further research.
LITERATURE REVIEW & HYPOTHESIS DEVELOPMENT
Proponents of CSR claim that being a good corporate citizen can influence financial performance (Alexander and Buchholz 1978, Bénabou and Tirole 2010) . However, does this hold true for REITs motivated by CSR considerations? The evidence on REITs with high CSR ratings leading to greater risk-adjusted returns in the literature is limited (Cajias et al. 2014 , Hebb et al. 2010 , Kerscher and Schäfers 2015 , Newell and Lee 2012 , Newell et al. 2011 , Westermann et al. 2017a , 2017b . As mentioned in Eichholtz et al. (2010) , it is evident that the majority of research in this area has been undertaken on the governance and sustainability aspects of CSR within REITs (Bauer et al. 2010 , Bianco et al. 2007 , Campbell et al. 2011 , Ghosh and Sirmans 2003 , with the latter often concentrating on environmental and firm-level financial consequences (Devine and Kok 2015 , Fuerst and McAllister 2009 , Kok and Jennen 2012 , Newell et al. 2014 ) rather than risk-adjusted return performance.
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While not all studies have established a statistically significant link between CSRinspired REITs and positive investment performance, there appears to be little empirical evidence in favour of the agency view on CSR. This might be attributable to the special legal requirements of REITs, thereby reducing agency costs and the need for corporate governance (Bauer et al. 2010 , Ghosh et al. 2012 , Ghosh and Sun 2014 , Hardin et al. 2009 ). Another plausible explanation might be that REITs can benefit substantially from sustainable investments, first, through improved reputation, a more productive and healthier workforce, and lower operating costs from occupying and offering sustainable real estate and, second, from creating higher positive cash flows and property market value as a result of a green premium on rents, higher tenant satisfaction and selling prices, and lower vacancy rates (Allen et al. 2015 , Allen et al. 2016 , Braun and Bienert 2015 , CSDH 2008 , Deng et al. 2012 , Deng and Wu 2014 , Devine and Kok 2015 , 2013 , Eichholtz et al. 2012 , Fuerst and McAllister 2009 , Ho et al. 2013 , Kok and Jennen 2012 , Miller et al. 2009 , Miller et al. 2008 , Newell et al. 2014 , Robinson et al. 2016 , Sah et al. 2013 , Turban and Greening 1997 , Wiley et al. 2010 . Further, the EMH suggests that the REIT market is only weak-form efficient (Chui et al. 2003a , 2003b , Cline et al. 2014 , Dimovski 2009 , Jirasakuldech and Knight 2005 , Kallberg et al. 2000 , Lu et al. 2015 , Peng 2004 , 2005 , Ratcliffe and Dimovski 2012 , Schindler et al. 2010 , potentially providing REIT investors the opportunity to earn higher risk-adjusted returns when acting on public and/or private information (Jirasakuldech and Knight 2005) .
There is also a strand of literature that examines the linkages between CSR factors and REIT risk-adjusted return performance (Cajias et al. 2014 , Hebb et al. 2010 , Kerscher and Schäfers 2015 . However, only three empirical studies with a focus on Australia were 6 identified (Newell and Lee 2012 , Newell et al. 2011 , Westermann et al. 2017b ). Newell et al. (2011) found that CSR A-REITs do not significantly underperform non-CSR A-REITs, and also provide additional portfolio diversification benefits. Further, Newell and Lee (2012) demonstrated that REITs with high CSR/ESG governance ratings outperformed their conventional counterparts. Both studies concluded that A-REITs can benefit from employing various CSR strategies in an attempt to mitigate risks and enhance their financial performance, with a potential positive effect on risk-adjusted returns. On the other hand, by constructing portfolios based on low, average, and high CSR ratings from 2007 to 2016, Westermann et al. (2017b) showed that CSR activities do not appear to enhance the risk-adjusted return performance of A-REITs.
Given the limited studies relating to CSR REITs and their risk-adjusted return performance in Australia, it remains questionable whether CSR A-REITs outperform during crisis periods and over time. The uncertain link between CSR A-REITs and performance and the importance of the A-REIT sector globally and within the Australian property sector justifies further investigation. Therefore, building on the work of Westermann et al. (2017a Westermann et al. ( , 2017b , the aim of this study is to empirically investigate whether investors can outperform the broader market by passively investing in CSR A-REIT portfolios. The primary research question is: Do CSR A-REIT portfolios outperform? The following hypotheses are tested empirically: H1: Conventional A-REIT portfolios do not outperform the broader market H2: CSR A-REIT portfolios do not outperform the broader market.
DATA & METHODS

Data sample
The data sample comprises 120 end-of-month total return observations of 30 S&P/ASX 300 listed A-REITs between 31 January 2007 and 31 December 2016 (Westermann et al. 2017b) . Note: only data for A-REITs that are listed in the S&P/ASX 300 index as of 31
December 2016 were collected. Characteristics of the A-REITs included in the sample are shown in Table 1 . Also, the sample represents the majority of A-REITs, accounting for approximately 80 per cent of the total A-REIT market capitalisation (Capital IQ 2017 , Westermann et al. 2017b ).
[Insert Table 1]
The A-REIT return data was converted to US dollars (USD) to complement the monthly Asia-Pacific market risk factors and US T-Bill rate employed and sourced from the S&P Capital IQ database and French's website. 1 (Westermann et al. 2017b) . Notably, were then constructed to empirically evaluate their risk-adjusted return performance. In order to construct the portfolios, CSR ratings for each A-REIT were obtained from CSRHub. 2 The overall CSR rating for each A-REIT ranged between 0 and 100 and was calculated by taking the average of Community, Employee, Environment, and Governance category ratings. Table 2 shows the CSR ratings of the respective A-REITs.
1 Carhart (1997) four factors for the Asia-Pacific (ex-Japan) region were retrieved from French's websitesee http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html#International 2 CSRHub is the world's largest sustainability business intelligence database. Their ratings and tools are designed to assist practitioners and academics benchmark, evaluate and improve company sustainability performance. For more information on CSRHub see https://www.csrhub.com/
[Insert Table 2] Methods
First, an equally-weighted standalone A-REIT portfolio (AREIT) was composed to mimic a passive A-REIT investment approach. This portfolio contains an equally-weighted proportion of the 30 A-REITs within the sample (Westermann et al. 2017b ). To avoid selection bias, this portfolio also includes A-REITs with no sustainability ratings (NSRs) and those that are only partially rated. Next, three equally-weighted CSR portfolios were constructed based on quartiles of the overall CSR ratings provided by CSRHub (Table 2 ) (Westermann et al. 2017b ). 3 The three CSR A-REIT portfolios are as follows:
(ii) CSR_AREIT_Avg, representing Q2 and Q3; and
The risk-adjusted return performance of the A-REIT portfolios was then examined via the Carhart (1997) four-factor model. To analyse whether the constructed A-REIT portfolios outperform, the Carhart four-factor model was used with a dummy variable included to account for the impact of the GFC (Westermann et al. 2017b) :
where ܴ ௧ is the A-REIT portfolio at month t. ܴ ௧ is the 1-month US T-Bill rate. ܴ ௧ − ܴ ௧ is the excess return (monthly return minus the risk-free rate) of the A-REIT portfolio.
ߙ ் is the alpha and ߚ ் is the beta of the A-REIT portfolio. ‫ܨܴܯܴ‬ is the excess return on 9 the Asian-Pacific (excluding Japan) 4 region's value-weighted market portfolio (ܴ ௧ − ܴ ௧ ). ‫ܤܯܵ‬ (size), ‫ܮܯܪ‬ (book-to-market) and ‫ܯܱܯ‬ (momentum) are the risk factors specified by Fama and French (1993) and Carhart (1997) . 5 ‫ܥܨܩ‬ is the dummy variable to account for the Global Financial Crisis (i.e., 1 = pre-GFC (before April 2009) and 0 = post-GFC (April 2009 and onwards)) and ߝ ௧ is a random error term. Note: the risk factors were based on stock return data denominated in USD. To adjust for autocorrelation and heteroscedasticity, the t-statistics of the model were estimated using Newey and West's (1987) robust standard errors approach (Westermann et al. 2017b ).
To gain an understanding of the risk-adjusted return performance of the constructed A-REIT portfolios during the GFC and over time, rolling 36-month alphas were estimated (see Costa et al. 2014) . 6 To remain consistent with industry reporting periods, we construct The four-factor model (Equation 1) is then run for each of the 85 sub-samples for all A-REIT portfolios. Note: full-period regressions were run but not reported in this study.
For instance, we found the full-period regression results to be similar to the overall rolling regression results and those produced by Westermann et al. (2017b) . 7 The alphas and risk factor loadings generated by the rolling regressions were evaluated and Hypothesis One (H1) and Hypothesis Two (H2) addressed. In other words, the rolling four-factor regression results provided evidence on whether any of the constructed A-REIT portfolios statistically produced above-average risk-adjusted returns during the GFC and over time and, hence, outperformed the broader Asian-Pacific (excluding Japan) market.
EMPIRICAL RESULTS
Summary statistics are highlighted in Table 3 and 36-month rolling regression results are provided in Table 4 . Table 4 shows that each portfolio produced a positive mean riskadjusted return, which were considerably lower (with the exception of CSR_AREIT_Low)
than the unreported full-period regression alphas (see Westermann et al. 2017b) . Not surprisingly, the AREIT and CSR_AREIT_Low alphas, which were significant at the 1 per cent level in the full-period regression, reported statistically significant risk-adjusted returns for 54 and 72 observations, respectively. CSR_AREIT_Avg and CSR_AREIT_High, on the other hand, only showed 20 and 22, respectively. Consequently, H1 and H2 were 11 rejected under these testing conditions. Interestingly, while CSR_AREIT_Low had the highest mean alpha (0.0300) and the largest range (0.0549) out of all the portfolios, CSR_AREIT_Avg and CSR_AREIT_High were the only two portfolios that reported negative alphas (Figures 3 and 4) throughout the sample period. This suggests that CSR investing may not be a wealth maximising activity for A-REIT investors.
[Insert Tables Although CSR_AREIT_Low was shown to be the strongest performer, its alpha trended downwards over the full-period. Contrary, all other portfolios experienced an upward trend. Possible reasons could be that advancements and increased affordability in sustainable technologies made such investments more attractive and that consumers regained 'slack resources' to commit to CSR investment. Also, increases in Australian electricity and gas price indices suggest that sustainable buildings may have indeed been effective in hedging against increasing energy prices in the post-GFC period (Eichholtz et al. 2013 , Wiley et al. 2010 . It also appears that alpha reacted to changes in the Australian cash rate. For instance, compared to CSR_AREIT_Low, CSR_AREIT_Avg and While CSR_AREIT_Low reported the highest RMRF loading in the unreported fullperiod regression, it produced the lowest average RMRF estimate (0.9373) and the second lowest range (0.4834) after AREIT (Table 4 ). This demonstrates that CSR_AREIT_Low had lower market risk (relative to the broader market) than any other portfolio, which, contrary to the common assumption, could indicate that CSR activities employed by AREITs were not effective in reducing risk. However, caution should be taken when interpreting these results. Looking at the GFC factor loading of CSR_AREIT_Low (-0.1558) reveals that the majority of the portfolio's risk was captured by the GFC variable.
Unlike their conventional counterparts, CSR_AREIT_Avg and CSR_AREIT_High had higher mean RMRF estimates and also greater ranges but much lower GFC loadings.
All portfolios displayed a similar trend for their RMRF factor loadings, starting out at or close to their maximum estimate and declining by at least 0.38 over the sample period. Interestingly, while CSR_AREIT_Avg reduced its factor loadings the most (0.5365), CSR_AREIT_Low reported the lowest RMRF (0.6994) estimate at the end of the sample period. This suggests that the changing A-REIT risk profile may have merely been a reaction to the mistakes that were made during the pre-GFC period and not driven by CSR practices. With all RMRF observations being statistically significant across the portfolios, this shows that the A-REIT sector took on more market risk than the broader market over the entire sample period. Notably, the RMRF estimates of all portfolios were highest in the first quartile of the 85 sub-periods. Although primarily statistically insignificant, this saw CSR_AREIT_Low become slightly larger cap focused. The remaining portfolios, however, showed statistically significant observations and increases in value -suggesting an increased small cap focus.
Also, each portfolio showed negative HML estimates (with the exception of CSR_AREIT_Low, which also reported seven statistically insignificant and positive observations) (Table 4) . Consequently, all portfolios were growth oriented throughout the sample period. All portfolios shared a similar HML dynamic, starting with a downward trend that bottomed around the January 2009 -December 2011 and March 2009 -February 2012 sub-periods. Shortly afterwards, all portfolios showed a strong HML reversal, followed by a steady upward trend. Interpreting these dynamics could mean that pre-GFC investors may had been short-term orientated -that is, valuing A-REITs for their unsustainable growth abilities (in particular CSR_AREIT_Low) and excess dividends (Hardin and Hill 2008) . However, the trend that A-REITs were becoming more value orientated, could indicate that post-GFC investors seemed to realise that A-REITs should be valued more like bonds (Graff 2001 ).
Similar to the unreported full-period regression results (see Westermann et al. 2017b ), all MOM factor loadings ( This phenomenon could be linked to the relatively small number of A-REITs in the low and high-rated CSR portfolios. Interestingly, all portfolios (with the exception of CSR_AREIT_Low) showed negative and largely statistically significant MOM loadings during the first third of the sub-periods, suggesting that these portfolios were driven by a contrarian investment approach.
However, unlike the momentum reversal in U.S. REITs (Zhou and Ziobrowski 2009 ), this momentum reversal appears to be attributable to the GFC. Further, it is in the very nature of an economic bubble to have long periods of strong growth followed by a sudden steep decline. Gaunt (2016) , for instance, proposed that the GFC produced a cumulative loss of 78 per cent to a momentum strategy containing ASX listed companies.
Further, only AREIT and CSR_AREIT_Avg reported significant and positive values around the halfway mark of the sub-sample period, suggesting that the strong recovery of these portfolios was partially driven by momentum. Given the lack of statistically significant observations encountered during the post-GFC period, it seems that momentum does not play a role in the A-REIT market however.
Finally, all portfolios reported mostly negative and -with the exception of CSR_AREIT_High -predominantly statistically significant GFC estimates (Table 4) . Controlling for the GFC, rolling 36-month regressions were estimated to establish the riskadjusted return performance of A-REIT portfolios over time. We found that the 36-month rolling regression outputs primarily reflected those of the unreported full-period regressions (see Westermann et al. 2017b ) in regard to A-REIT risk-adjusted return performance. In particular, A-REIT and CSR_AREIT_Low produced a large number of positive and statistically significant alphas. Not surprisingly, most statistically significant alpha observations occurred in the post-GFC sub-periods, highlighting the strong recovery of the A-REIT sector and its ability to passively outperform the broader market during these periods.
Interestingly, the post-GFC alpha dynamics suggested that the gap in the risk- 
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The shift in the portfolios' SMB risk factor highlights the strong correction that has taken place to reflect the fair value of A-REITs as a result of the GFC, while the ongoing change in the risk factor loading might indicate that investors have become better equipped in valuing the CSR activities of A-REITs. Further, the HML risk factor estimates revealed that A-REITs have become less growth orientated, implying that A-REIT managers and investors alike may be becoming more value/income focused. Also, the MOM loadings reported that post-GFC return performance were only partially explained by momentum, which is consistent with the literature (Chui et al. 2003a , Chui et al. 2003b , Derwall et al. 2009 , Goebel et al. 2013 , Hung and Glascock 2008 , Lee et al. 2007 ).
The dynamics of the GFC coefficient estimates showed that high-rated CSR AREITs were affected the least by the crisis relative to the broader market, while lowerrated CSR A-REITs were impacted the most. Interestingly, all portfolios (with the exception of CSR_AREIT_Low) reported a statistically significant and positive final observation, which might indicate that CSR A-REITs have recovered more quicklyalthough not as strongly (as suggested by the alpha dynamics) -from the GFC. If this holds true, this confirms the findings of Eichholtz et al. (2013) , who showed that during the GFC, the financial performance of green buildings was equivalent to comparable highquality property investments. In addition, it could also mean that sustainable properties demonstrated certain hedging characteristics (Eichholtz et al. 2013 , Wiley et al. 2010 ) and sound corporate governance (Anglin et al. 2013 , Feng et al. 2005 , Hartzell et al. 2006 during the GFC, which may have had a positive effect on the risk-adjusted return performance of A-REITs.
Overall, this study has identified some interesting characteristics about the dynamics of the risk-adjusted return performance of CSR A-REITs over the sample period and the 20 development of the A-REIT sector as a whole. A distinctive feature of this study is the rolling regression approach of Costa et al. (2014) , employed to analyse the risk-return dynamics produced by A-REITs during the GFC and over time. By adopting this approach, the dynamics of rolling A-REIT alphas and risk factor loadings were examined for the first time, allowing for a more detailed analysis of CSR and A-REIT risk-adjusted return performance.
Our study has made a contribution to the body of knowledge by refuting the EMH and accepting the agency view on CSR in the context of A-REITs. The findings of our study are also consistent with Westermann et al. (2017a Westermann et al. ( , 2017b . Moreover, this research has provided a better understanding of the impact of CSR on the investment performance of A-REITs over time. For instance, the rolling regression results illustrated how the riskreturn dynamics of conventional and CSR A-REITs have developed relative to the broader market before, during and after the GFC. Not only has this study made a significant theoretical and practical impact, particularly in regard to academic, policy, economic, investment and social contexts, it has also laid the foundation for further research. A greater understanding of the linkages between CSR practices and the risk-adjusted return performance of A-REITs will ultimately aid the adoption of CSR best-practices, assist policymakers in providing a strong framework designed to foster CSR development, drive demand, and positively affect investors' and A-REITs' investment and capital allocation decisions (Westermann et al. 2017a (Westermann et al. , 2017b . Carhart four-factor model by also including an REIT-specific momentum factor, as proposed by Derwall et al. (2009) . Similar to Newell and Lee (2012) , further research is also encouraged to enhance the Carhart model with a leverage factor and re-visit the sample period employed in this study to analyse the impact of debt levels on A-REIT riskadjusted return performance.
Finally, the inclusion of a leverage factor in the model and comparing the results to debt and equity levels, trading volumes, transaction costs (e.g., bid-ask spread, brokerage, etc.) and the individual drivers/components of the CSR ratings over the sample period could provide a deeper understanding of the linkages between A-REIT sustainability drivers and risk-adjusted return performance. Such research could provide additional evidence on whether the gap in risk-adjusted performance between CSR A-REITs and conventional A-REITs is indeed closing and establish whether A-REIT CSR bestpractices achieve wealth maximisation and social responsibility simultaneously. The table reports S&P/ASX 300 A-REITs (by market capitalisation) employed in the study. The % of total market cap has been calculated by dividing each A-REIT's market capitalisation by the total S&P/ASX 300 A-REIT index market capitalisation. Index constituents and market capitalisation figures obtained on 4 July 2017. Source: Capital IQ and Westermann et al. (2017b) . 
